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Receiving apparatus (1) for receiving signals in a digital telecommunication system, 
with 

10 receiving means (2, 3) fori receiving a reference symbol comprising at least two 
repetition patterns, whereby one of said at least two repetition patterns is phase shifted 
in relation to the other repetition pattern, and 

synchronising means (5) for synchronising the receiving apparatus (1) in the digital 
telecommunication system using said received reference symbol, 
15 whereby said synchronising mekns (5) comprises a cross correlation means (16; 24) for 
cross correlating at least one of said two repetition patterns within a cross correlation 
window having a predetermined! length. 



2. Receiving apparatus for receiving signals in a digital telecommunication system 
20 according to claim 1 , 
characterized in, 

that said at least two repetition \ patterns are the last two repetition patterns in said 
reference symbol. 



25 3. Receiving apparatus for receiving signals in a digital telecommunication system 
according to claim 1 er^, 




22 

characterized m, 

that said phase aiifted repetition pattern is phase shifted by 180° in relation to said 
other repetition pattern. 

4. Receiving apparatu^ for receiving signals in a digital telecommunication system 
according to claim 1 , 
characterized in, 

that the phase change in^ormj^ffoq of said two repetition patterns in said reference 
symbol is used in said synchronising means (5) to detect a cross correlation peak which 
indicates the position of the later one of said two repetition patterns. 

5. Receiving apparatus fop receiving signals in a digital telecommunication system 
according claim 4, 
characterized in, 

that said cross correlation \ means (16) has a cross correlation window length 
corresponding to the length onone repetition pattern, whereby an output signal of said 
cross correlation means (16) i\ supplied to a detection means for detecting the cross 
correlation peak. 



6. Receiving apparatus for receiving signals in a digital telecommunication system 
according to claim 5, 
characterized in, 

that said detection means comprises a fielay means (20) for delaying the output signal of 
said cross correlation means (16) by one repetition pattern length and a subtraction 
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means (21) for subtracting the .output signal of said delay means (20) from the output 

signal of said cross correlation gleans (16). 

7. Receiving apparatus for receiving signals in a digital telecommunication system 
5 according to claim 5 
characterized by 

further comprising an averaging means (23) for smoothening the output signal of said 
detection means. 

10 8. Receiving apparatus for receiving signals in a digital telecommunication system 
according to claim 4, 
characterized in, 

that said cross correlation mdans (24) has a cross correlation window length 
corresponding to the length of t\^o repetition patterns for detecting the position of the 
1 5 cross correlation peak. 
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9. Receiving apparatus for rece 
according to claim 8, 
characterized in, 
that a positive and a negative con 
correlation means (24) for detecting 



ving signals in a digital telecommunication system 



ugation of an expected repetition is used in said cross 
the position of said cross correlation peak. 



10. Receiving apparatus for receiving signals in a digital telecommunication system 
according to^ofie-o«he-elaHfts-4-tc -9*, 



\ 
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characterized in, \ 

that the output signal of sai^l cross correlation means (24) or said detection means is 
supplied to a peak threshold ^etection means (29) and a gap detection means (30; 34), 



whereby said cross correlatior 



5 said detection means is confinned or not on the basis of the detection results of said 



peak threshold detection means 



peak detected by said cross correlation means (24) or 



and said gap detection means. 
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11. Receiving apparatus for receiving signals in a digital telecommunication system 
according to claim 10, 
characterized in, 

that said peak threshold detection means (29) detects if the output signal of the cross 
correlation means (24) or the detection means exceeds a predetermined cross correlation 
peak threshold and the gap detection means (30; 34) detects if the output signal of said 
cross correlation means (24) or the detection means has been below a predetermined 



15 gap threshold before said detected cross correlation peak. 



I 
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12. Receiving apparatus for receiving signals in a digital telecommunication system 
according to claim 1 1 , 
characterized in, 

that the output signal of said cross iorrelation means (24) or said detection means is 
delayed in a delay means before beinjJ supplied to said gap detection means. 



13. Receiving apparatus for receiving signals in a digital telecommunication system 

according to claim 11, | 

\ 
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characterized in, 

that said gap detection means (3|^) additionally detects if the output signal of said cross 
correlation means (24) or the detection means has been below said predetermined gap 
threshold during a predetermined \gap time. 

14. Synchronising method for synchronising a receiving apparatus in a digital 
telecommunication system, comprising the steps of 
receiving a reference symbol con prising at least two repetition patterns, whereby one 
of said at least two repetition patterns is phase shifted in relation to the other repetition 
pattern, and 

synchronising the receiving apparatus in the digital telecommunication system using 
said received reference symbol, wiereby at least one of said two repetition patterns is 
cross correlated within a cross correlation window having a predetermined length. 
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15 15. Synchronising method for synchronising a receiving apparatus in a digital 
telecommunication system according to claim 14, 
characterized in, 

that said at least two repetition patterns are the last two repetition patterns in said 
reference symbol. 

20 

16. Synchronising method for synchronising a receiving apparatus in a digital 
telecommunication system according to claim 14 ©iH^r, 
characterized in, 

that said phase shifted repetition pattern is phase shifted by 180° in relation to said 
25 other repetition pattern. \ 

I 
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17. Synchronising methyl for synchronising a receiving apparatus in a digital 

telecommunication system According to claim 14, 15-or 16, 

\ 

characterized in, \ S^~T) 

\ n 

that the phase change inform atioji^pf said two repetition patterns in said reference 
symbol is used in said synchronising step to detect a cross correlation peak which 
indicates the position of the lately one of said two repetition patterns. 



18. Synchronising method for synchronising a receiving apparatus in a digital 
telecommunicatioA system according claim 17, 

characterized in, \ 

that said cross correlation window length corresponds to the length of one repetition 
pattern, whereby a detecting step after in said cross correlation step is performed for 

detecting the cross co^elation peak. 

V 
\ 
I 
\ 

19. Synchronising method for synchronising a receiving apparatus in a digital 

\ 

telecommunication systeiij according to claim 18, 

\ 

characterized in, \ 

\ 

that in said detecting step\a delay step for delaying the output signal of said cross 
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correlation step by one repetition pattern length and a subtraction step for subtracting 
the output signal of said delajj step from the output signal of said cross correlation step 
are performed. 

20. Synchronising method for \ synchronising a receiving apparatus in a digital 

telecommunication system according to claim 18 ^^-9; 

\ 
\ 



# 
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characterized by 

further comprising an averaging st6p for smoothening the output signal of said detection 
step. 
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21. Synchronising method for s; 
telecommunication system according 
characterized in, 

that said cross correlation window 
patterns for detecting the position of 



chronising a receiving apparatus in a digital 
to claim 17, 

length corresponds to the length of two repetition 
he cross correlation peak. 



22. Synchronising method for synchronising a receiving apparatus in a digital 
telecommunication system according to claim 21, 
characterized in, 

that a positive and a negative conjugation of an expected repetition pattern is used in 
1 5 said cross correlation step for detectin j the position of said cross correlation peak 



23. Synchronising method for synchronising a receiving apparatus in a digital 

o ne of tho ^eams^J-tcr^T, 



§J telecommunication system according to 

characterized in, 

20 that after said cross correlation step or said detection step a peak threshold detection 
step and a gap detection step are performed, whereby said cross correlation peak 
detected in said cross correlation step or said detection step is confirmed or not on the 
basis of the detection results of said peak; threshold detection step and said gap detection 
step. 
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24. Synchronising method for ^ynchronising a receiving apparatus in a digital 
telecommunication system according to claim 23, 
characterized in, ' 

that in said peak threshold detection step it is detected if the output signal of the cross 
correlation step or said detection step exceeds a predetermined cross correlation peak 
threshold and in said gap detection s:ep it is detected if the output signal of said cross 
correlation step or said detection step has been below a predetermined gap threshold 
before said detected cross correlation {peak. 



yr chr< 
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25. Synchronising method for s 
telecommunication system according 
characterized in, 

that the output signal of said cross correlation 
delay step before said gap detection st< 



onising a receiving apparatus in a digital 
claim 24, 

step or said detection step is delayed in a 
is performed. 
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26. Synchronising method for synchronising a receiving apparatus in a digital 
telecommunication system according tojplaim 24, 
characterized in, 

that in said gap detection step it is additionally detected if the output signal of said cross 
correlation step or said detection step he s been below said predetermined gap threshold 
during a predetermined gap time. 




